Abstract. The cost of enterprises that supply Coal-to-Gas (CTG) or coal gas enterprises includes manufacturing costs, selling expenses, overhead expenses, taxes and dues, and financial costs. This study analyzes the cost composition of CTG based on actual production and financial data of a typical coal gas enterprise. The results demonstrate that in the current stage, financial cost accounts for a huge portion of the cost of coal gas enterprises, reaching over 40%. This high proportion of financial cost is a result of costly primary investment and high bank interest, which imposes great restrictions to the sustainable development of the coal gas enterprises. The large-scale development of coal gas enterprises is heavily reliant on support from government policy and the construction of a pipeline network by the government.
Introduction
China's energy structure is characterized by rich coal, meager oil, and insufficient gas. According to data released by the Ministry of Land and Resources, coal accounts for 97% of the economically recoverable reserves of energy resources, with oil and gas in total accounting for less than 3%. In future, a rapid rise of natural gas in China's energy mix is expected. It is anticipated that China's natural gas consumption could stand at 400 billion m 3 by the year 2020, with the supply gap of natural gas reaching 170 billion m 3 [1] . The energy security situation is rather serious since the degree of dependence on imported natural gas has reached 43%. Therefore, it is of dual significance to develop Coal-to-Gas (CTG). On the one hand, it could contribute to a clean and efficient utilization of the rich coal resources in China; on the other hand, it could safeguard national energy security.
CTG refers to a technological process that transforms raw coal to natural gas after proper treatment at a certain temperature and pressure. A basis for the CTG industry has already formed in China (refer with: Fig. 1 ). As of 2015, a total of 12 projects are in production and under construction along with proposed projects, with a combined annual production capacity of 87.3 billion m 3 . These projects are primarily distributed over coal-rich areas such as Inner Mongolia, Shanxi, Shaanxi, and Xinjiang. However, there have been a few controversies over some aspects regarding the production of CTG such as energy consumption, water consumption, waste discharge, and cost effectiveness [2] [3] [4] [5] [6] . This study aims to report on a deep analysis of the cost competitiveness of CTG as it is critical to the survivability of the CTG industry. 
Cost Analysis of CTG

Cost Composition of CTG Project Investment and Depreciation
This study analyzes the cost composition of CTG based on actual production and financial data of a typical coal gas enterprise. Currently, the project has a production capacity of 1.375 billion m 3 , with a designed annual consumption of raw coal and fuel coal being 3,094,000 tons and 1,375,000 tons, respectively. The project has an annual consumption of 11.38 million tons of fresh water, of which 1.375 million tons are utilized in the reaction and 9.625 million tons are waste as a result of evaporation. In general, the cost of coal gas enterprises includes manufacturing costs, selling expenses, overhead expenses, taxes and dues, and financial costs. The production cost includes raw coal, fuel coal, electricity consumption, staff salaries payoff, and depreciation expense of equipment. Factors that affect the cost include asset investment (both tangible and intangible assets), material quality and price, production scale, and product mix. Table 1 shows the cost of the coal gas enterprise in first quarter of 2015. It can be seen from the table that the production and financial cost separately stand at 248.97 million Yuan and 196.68 million Yuan, accounting for 53.9% and 42.6% of total cost, respectively. This enterprise produced 199 million m 3 CTG in this quarter. As a result, the production, financial, and total costs for each 1000 m 3 natural gas amount to 1251 Yuan, 988 Yuan, and 2321 Yuan in the order given. It is evident that financial cost accounts for a significant portion of the total cost. A further analysis indicates that this enterprise was put into production months ago. Therefore, the enterprise has to pay back bank loans as most of the investment capital comes from bank lending. In most cases, the loan interest rate is very high.
Project Investment and Depreciation
The fixed asset investment structure of coal gas enterprises primarily goes into project construction investment, which includes engineering cost, other expenses arising out of fixed assets, intangible assets, deferred assets, reserve cost, and private stations. The fixed asset investment of this enterprise stands at 7464.30 million Yuan. Considering the scrap value of the fixed assets as 10%, a calculation was carried out with the depreciation by composite life method. The results show that the annual depreciation expense is 447.86 million Yuan and the depreciation life is 15 years.
In general, for a manufacturing enterprise, the equipment depreciation cost and equipment maintenance cost are all included in the production cost. Table 2 shows the total, production, and depreciation costs of fixed assets for unit product in this enterprise. The equipment depreciation cost for each 1000 m 3 natural gas in this enterprise stands at 447.86 Yuan, accounting for 19.3% of the total cost of the quarter, which is less than a half of the financial cost. 
Proceeds of Business
This coal gas enterprise sold 199.03 million m³ of natural gas in this quarter at a unit selling price of 1.42 Yuan/m 3 , with a sale of 282.63 million Yuan, as shown in Table 3 . It should be noted that this enterprise does not include sales of by-products, such as naphtha, tar, middle distillate, sulfur, middlings, liquid ammonia, and ammonium sulfate, in the sales statement. As a result, the amortization ratio of by-product sales against the total cost cannot be calculated. According to the feasibility report of this enterprise, the main product of the enterprise is coal-based synthetic natural gas, with the by-products being multi-source hydrocarbons, light hydrocarbons, crude carbolic acid, liquid ammonia, and ammonium sulfate. The design capacity of the enterprise is shown in Table 4 . 
Conclusions
(1) Coal-based natural gas (CTG) is a technology that aims for clean and efficient utilization of coal resources. Regarding the quality, CTG is excellent in cleanliness and is better than conventional natural gas. China is rich in coal resources while deficient in natural gas resources [7, 8, 9] . Therefore, the development of CTG is an important complementary to the conventional natural gas and is an important means to safeguard national energy security.
(2) Using the coal price at present, the cost of CTG is 2.32 Yuan/m 3 , which is higher than 1.416 Yuan/m 3 , the market price of the natural gas. At the present stage, most of the coal gas enterprises are operating at a loss. In essence, CTG is categorized into coal chemical industry. Currently, the development of CTG requires huge equipment investment while delivering small production capacity. With the large-scale development of the CTG industry and the progress of technology in the future, a decrease in equipment investment is anticipated. (3) The cost of coal gas enterprises includes manufacturing costs, selling expenses, overhead expenses, taxes and dues, and financial costs. Among these, manufacturing costs can be subdivided into raw material cost, auxiliary material cost, transportation expenses, energy cost, intangible assets, equipment depreciation cost, and maintenance cost. Financial cost accounts for the highest portion of the total cost, accounting for 42.6%. The equipment depreciation cost accounts for 19.3% of the total cost. (4) CTG is an emerging industry. In its initial development period, this industry demands for the policy, capital, and technological support from the government. If favorable policies and pipeline networks are in place, the CTG industry could then undergo a promising development in China in the future.
